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(54) Three dimensional variable-axis machine

(57) A 3-dimensional (3D) variable-axis machine is
disclosed, which includes a frame (10) spaced from a
base to be disposed at an upper surface of a workpiece,
forward and backward pivoting frames (20) having an
arch shape connected to the frame, leftward and right-
ward pivoting frames (30) having an arch shape and a
relatively less height than the forward and backward piv-
oting frames (20) to be connected across the forward and
backward pivoting frames (20), and a spindle (50) verti-
cally inserted in an intersectional portion between the
forward and backward and the leftward and rightward
pivoting frames (20, 30) to be pivoted corresponding to
movements of the both pivoting frames (20, 30). The spin-
dle (50) is connected to a sliding member (40), and the
sliding member (40) is connected to a lower surface of
the forward and backward pivoting frames (20) and an
upper surface of the leftward and rightward pivoting
frames (30) in a sliding manner.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a 3-dimension-
al (3D) variable-axis machine capable of 3D processing
a workpiece with a very simple structure by comprising
one spindle for processing the workpiece, which is vari-
ably moved in upward, downward, leftward and rightward
directions, and more particularly to a 3D variable-axis
machine including a frame spaced apart from a base to
be disposed at an upper part of a workpiece being proc-
essed, a pair of forward and backward pivoting frames
each having an arch shape connected to the frame, a
pair of leftward and rightward pivoting frames each hav-
ing an arch shape and a relatively less height than the
forward and backward pivoting frames to be connected
across the forward and backward pivoting frames, and
the spindle vertically inserted in an intersectional portion
between the forward and backward pivoting frames and
the leftward and rightward pivoting frames to be pivoted
corresponding to movements of the forward and back-
ward pivoting frames and the leftward and rightward piv-
oting frames, wherein the spindle is connected to a sliding
member, and the sliding member is connected to a lower
surface of the forward and backward pivoting frames and
an upper surface of the leftward and rightward pivoting
frames in a sliding manner.

Description of the Related Art

[0002] Generally, a laser processing machine has
been developed and used to process a workpiece 3-di-
mensionally.
[0003] However, such a laser processing machine is
applied mainly in processing a small-size workpiece rath-
er than a large-size one.
[0004] Accordingly, 3-axis, 4-axis, and 5-axis machin-
ing machines have been developed in order for process-
ing of the large-size workpiece.
[0005] Those multi-axis machining machines are,
however, usually huge and very complicated in structure
since having multiple main axes. Consequently, in addi-
tion, the price of the machines is very high.

SUMMARY OF THE INVENTION

[0006] Therefore, the present invention has been
made in view of the above problems, and it is an object
of the present invention to provide a 3D variable-axis
machine capable of processing a workpiece simply and
conveniently by being constituted by one spindle for
processing the workpiece, the spindle which is variably
moved in upward, downward, leftward and rightward di-
rections.
[0007] In accordance with the present invention, the

above and other objects can be accomplished by the
provision of a 3D variable-axis machine including a frame
spaced apart from a base to be disposed at an upper
part of a workpiece being processed, forward and back-
ward pivoting frames each having an arch shape con-
nected to the frame, leftward and rightward pivoting
frames each having an arch shape and a relatively less
height than the forward and backward pivoting frames to
be connected across the forward and backward pivoting
frames, and a spindle vertically inserted in an intersec-
tional portion between the forward and backward pivoting
frames and the leftward and rightward pivoting frames to
be pivoted corresponding to movements of the forward
and backward pivoting frames and the leftward and right-
ward pivoting frames, wherein the spindle is connected
to a sliding member, and the sliding member is connected
to a lower surface of the forward and backward pivoting
frames and an upper surface of the leftward and rightward
pivoting frames in a sliding manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a 3-dimensioinal (3D)
variable-axis machine according to an embodiment
of the present invention;
Fig. 2 is a perspective view of a sliding member as
extracted from Fig. 1;
Fig. 3 is a sectional view of the sliding member, cut
along a line A-A of Fig. 2;
Fig. 4 is a view showing the sliding member and a
spindle shown in Fig. 1 being assembled;
Fig. 5 is a perspective view of a 3D variable-axis
machine applying a sliding member according to an-
other embodiment of the present invention; and
Fig. 6 is a view showing the sliding member and a
spindle shown in Fig. 5 being assembled.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0010] FIG. 1 is a perspective view of a 3-dimensioinal
(3D) variable-axis machine according to an embodiment
of the present invention. Fig. 2 is a perspective view of
a sliding member as extracted from Fig. 1, Fig. 3 is a
sectional view of the sliding member, cut along a line A-
A of Fig. 2, and Fig. 4 is a view showing the sliding mem-
ber and a spindle shown in Fig. 1 being assembled.
[0011] As shown in Fig. 1 through Fig. 4, the 3D vari-
able-axis machine 100 according to an embodiment of
the present invention comprises a single spindle 50 to
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process a workpiece. The spindle 50 is configured to be
capable of processing a workpiece 3-dimensionally by
variably moving in upward, downward, leftward and right-
ward directions using a forward and backward pivoting
frame 20 and a leftward and rightward pivoting frame 30
both having an arch shape.
[0012] The 3D variable-axis machine is constituted
mainly by 5 parts, that is, a frame 10, forward and back-
ward pivoting frames 20 and leftward and rightward piv-
oting frames 30 which are connected to the frame 10, a
sliding member 40, and the spindle 50 inserted in an in-
tersectional portion between the forward and backward
pivoting frame 20 and the leftward and rightward pivoting
frame 30.
[0013] The frame 10 is spaced apart from a base by
four supporting props 11, such that a workpiece (not
shown) is disposed in the center thereof.
[0014] The frame 10 has a rectangular shape blocked
at every side such that the forward and backward pivoting
frame 20 and the leftward and rightward pivoting frame
30 can be connected to the frame 10.
[0015] A pair of the forward and backward pivoting
frames 20 are provided, each having an arch shape con-
nected to leftward and rightward sides of the frame 10
by both ends thereof.
[0016] The forward and backward pivoting frames 20
are forcibly pivoted by a motor M fixed to the frame 10.
[0017] A pair of the leftward and rightward pivoting
frames 30 are provided, also having an arch shape con-
nected to forward and backward sides of the frame 10
by both ends thereof.
[0018] Here, the leftward and rightward pivoting frame
30 has a relatively less height than the forward and back-
ward pivoting frame 20 such that the both pivoting frames
20 and 30 can be simultaneously connected to the frame
10 across each other.
[0019] As described above, the forward and backward
pivoting frame 20 and the leftward and rightward pivoting
frame 30 are provided in pairs respectively and forcibly
pivoted by the motors M.
[0020] Here, the frame 10 is equipped with two weight
balances corresponding to total weight of the two motors
M in order for favorable pivoting operations of the forward
and backward pivoting frames 20 and the leftward and
rightward pivoting frames 30 by the motors M.
[0021] In addition, the forward and backward pivoting
frames 20 and the leftward and rightward pivoting frames
30 include a plurality of reinforcing rods 21 and 31, re-
spectively, for maintaining an interval of each pair of the
pivoting frames 20 and 30 and reinforcing the strength.
More specifically, the intervals between the pair of for-
ward and backward pivoting frames 20 and between the
pair of leftward and rightward pivoting frames 30 need to
be set to allow insertion of the spindle 50. For this, the
reinforcing rods 21 and 31 have to be longer than a di-
ameter of the spindle 50.
[0022] The spindle 50 is vertically inserted in an inter-
sectional portion between the forward and backward piv-

oting frames 20 and the leftward and rightward pivoting
frames 30, thereby being pivoted in upward, downward,
leftward and rightward directions corresponding to move-
ments of the forward and backward pivoting frames 20
and the leftward and rightward pivoting frames 30.
[0023] The spindle 50 is connected to the sliding mem-
ber 40, and the sliding member 40 is connected to a lower
surface of the forward and backward pivoting frames 20
and an upper surface of the leftward and rightward piv-
oting frames 30.
[0024] As shown in Fig. 2 and Fig. 3, the sliding mem-
ber 40 comprises a first slide frame 41 and a second slide
frame 42 rotatable with respect to each other, being
mounted at different heights with a rotation bearing 44
disposed therebetween. The first slide frame 41 is con-
nected to a lower outer side of the rotational bearing 44
whereas the second slide frame 42 is connected to an
upper inner side of the rotation bearing 44.
[0025] The second slide frame 42 and the rotation
bearing 44 are fixedly connected to the spindle 50. On
the other hand, the first slide frame 41 is rotatably mount-
ed to the outer side of the rotation bearing 44.
[0026] The second slide frame 42 is connected with a
pair of first rollers 421 brought to close contact with a
lower surface of the forward and backward pivoting
frames 20. The first slide frame 41 is connected with a
pair of second rollers 411 closely contacting an upper
surface of the leftward and rightward pivoting frames 30.
[0027] According to the above structure of the sliding
member 40, when the spindle 50 moves, the spindle 50
can be supported by the respective pivoting frames 20
and 30 without causing separation of the spindle 50. Fur-
thermore, since the first slide frame 41 is rotated relative
to the second slide frame 42, interference with the re-
spective pivoting frames 20 and 30 can be prevented.
[0028] As a result, the above-structured 3D variable-
axis machine is capable of processing the workpiece 3-
dimensionally by variably moving the spindle 50 in up-
ward, downward, leftward and rightward directions using
the forward and backward pivoting frames 20 and the
leftward and rightward pivoting frames 30 by the two mo-
tors M.
[0029] In addition, although not illustrated nor ex-
plained in the present invention, the spindle 50 can surely
be moved in a vertical direction by connecting a linear
motor to the spindle 50.
[0030] Fig. 5 is a perspective view of a 3D variable-
axis machine applying a sliding member according to an-
other embodiment of the present invention, and Fig. 6 is
a view showing the sliding member and a spindle shown
in Fig. 5 being assembled.
[0031] Referring to Fig. 5 and Fig. 6, the sliding mem-
ber 40 according to another embodiment further com-
prises a third slide frame 43 elastically connected with
the second slide frame 42 through an elastic member 60.
[0032] The third slide frame 43 is in close contact with
the upper surface of the forward and backward pivoting
frames 20 while being elastically connected with the sec-
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ond slide frame 42 through the elastic member 60.
[0033] Here, the elastic member 60 is constituted by
connection bars 61 each connected to the second slide
frame 42 and the third slide frame 43, and a spring 62
interconnecting the connection bar of the second slide
frame 42 and the connection bar of the third slide frame
43.
[0034] In other words, the third slide frame 43 is con-
nected to the upper surface of the forward and backward
pivoting frames 20 preparing for a case that the first roll-
ers 421 of the second slide frame 42 fail to closely contact
the forward and backward pivoting frames 20.
[0035] That is, while the second rollers 411 can be eas-
ily maintained in close contact with the forward and back-
ward pivoting frames 20 owing to weight of the slide mem-
ber 40, the first rollers 421 may fail in the close contact.
In this case, the problem can be overcome by connecting
third rollers 431 connected to the third slide frame 43 to
the upper surface of the forward and backward pivoting
frames 20.
[0036] As apparent from the above description, the
present invention provides a 3D variable-axis machine
capable of 3D processing of a workpiece with a simple
structure and at a low price.
[0037] Furthermore, the 3D variable-axis machine
comprises a single spindle for processing the workpiece
by variably moving in upward, downward, leftward and
rightward directions using forward and backward pivoting
frames and leftward and rightward pivoting frames both
having an arch shape.
[0038] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible.

Claims

1. A 3-dimensional (3D) variable-axis machine com-
prising:

a frame (10) spaced apart from a base to be
disposed at an upper part of a workpiece being
processed;
forward and backward pivoting frames (20) each
having an arch shape connected to the frame
(10);
leftward and rightward pivoting frames (30) each
having an arch shape and a relatively less height
than the forward and backward pivoting frames
(20) to be connected across the forward and
backward pivoting frames (20) ; and
a spindle (50) vertically inserted in an intersec-
tional portion between the forward and back-
ward pivoting frames (20) and the leftward and
rightward pivoting frames (30) to be pivoted cor-
responding to movements of the forward and
backward pivoting frames (20) and the leftward

and rightward pivoting frames (30),

wherein the spindle (50) is connected to a sliding
member (40), and the sliding member (40) is con-
nected to a lower surface of the forward and back-
ward pivoting frames (20) and an upper surface of
the leftward and rightward pivoting frames (30) in a
sliding manner.

2. The 3D variable-axis machine according to claim 1,
wherein the forward and backward pivoting frames
(20) and the leftward and rightward pivoting frames
(30) are forcibly pivoted by motors connected to the
respective pivoting frames (20,30).

3. The 3D variable-axis machine according to claim 1
or 2, wherein the forward and backward pivoting
frames (20) and the leftward and rightward pivoting
frames (30) are provided in pairs, each including a
plurality of reinforcing rods (21, 31) for maintaining
an interval between each pair and reinforcing the
strength of the pivoting frames.

4. The 3D variable-axis machine according to any of
the preceding claims, wherein the sliding member
(40) comprises a first slide frame (41) and a second
slide frame (42) which are rotatable with respect to
each other, being mounted at different heights with
a rotation bearing disposed therebetween in such a
manner that the first slide frame (41) is connected
to a lower outer side of the rotational bearing where-
as the second slide frame (42) is connected to an
upper inner side of the rotation bearing,
the second slide frame (42) is connected with a pair
of first rollers brought into close contact with a lower
surface of the forward and backward pivoting frames
(20), and
the first slide frame (41) is connected with a pair of
second rollers brought into close contact with an up-
per surface of the leftward and rightward pivoting
frames (30).

5. The 3D variable-axis machine according to claim 4,
wherein the sliding member (40=) further comprises
a third slide frame (43) elastically connected with the
second slide frame (42) through an elastic member
(60) and mounted with a third roller.

6. The 3D variable-axis machine according to claim 5,
wherein the elastic member (60) comprises connec-
tion bars (61) each connected to the second slide
frame (42) and the third slide frame (43), and a spring
(62) interconnecting the connection bar of the sec-
ond slide frame and the connection bar of the third
slide frame.

7. The 3D variable-axis machine according to claim 5,
wherein the third slide frame (43) is in close contact
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with the upper surface of the leftward and rightward
pivoting frames (30).
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